It is shown that simple elastic media in motion exhibit new properties, owing to the effective compressional and shear wave velocities produced by the motion. Presently, we consider scattering of a compressional plane wave by (1) a half-space moving parallel to the interface and (2) a cylinder moving along its axis. In both cases the assumed boundary conditions correspond to good contact at the interface. Computational results are given for the scattering amplitudes as a function of velocity and angle of incidence.
The correct choice of boundary conditions at the moving interface is a severe problem. In a concrete case, one expects a lubricating (viscous) layer between the interfaces, which involves nonuniform velocity within this region. Thus Graham and Graham ? consider an acoustical problem with linear velocity profile, but without applying the boundary conditions relevant to viscoelasticity. Even without the correct viscoelastic boundary conditions, the problem becomes too complicated for close-form representation. 7 Since this problem is not the main theme here, we compromise by considering limiting cases. The case of very good lubrication implies that normal stresses and displacements at the interface are continuous, but that tangential stresses vanish. This has been considered elsewhere n for the configuration of a moving elastic slab. Here we assume the opposite situation, i.e., a very poor lubrication, which in the limiting case implies that stresses and displacements, both normal and tangential, are transmitted across the boundary. This is a fairly general model, since by letting the shear-wave velocity in some region vanish, elastic-acoustical problems are obtained as special cases.
Besides the theoretical interest, some engineering applications might be relevant: for example, probing a moving fluid inside an elastic duct, which is not otherwise accessible, or scattering by elastic moving objects within fluids.
I. STATEMENT OF PROBLEM
We consider the problem of scattering of plane, space-, and time-harmonic elastic compressional (P) waves by objects moving parallel to the boundaries: To investigate Snell's law (Eq. 4) without loss of generality it suffices to consider acute angles of incidence 0<e<•r/2 and --oo <v< oo, since this covers all possible cases. A critical angle e=e, will occur for P or S waves when e' or f', respectively, vanish; e.g., for P waves, cose,=a•/(aaq-v).
If, for example, the velocity is normalized, and the same materials are used in regions 1 and 2 (a•=a2= 1), then it follows from Eq. 5 that criticality is possible only for z>0. For e<e,, we are within the shadow zone.
In the usual case of v=0, we have e'<f'. This follows from the fact that 8<a. From Eq. 4 it is established that this statement is valid for arbitrary velocities too.
For identical media and v=0 we get e=e'; this expected result follows from Eqs. 3 and 4. For v>0, we have e'<e, until criticality occurs. For we get e'>e until, for v-• --oo, the angle e' tends to ,r/2, for arbitrary angles e. In every case f'>e', as a symmetrical structure, and a skew-symmetric structure for g,(t). This is seen in Figs. 6 8.
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